1 I NFLATABLE TOOL W TH RI B EXPANSI ON SUPPORT BACKGROUND OF THE | NVENTI ON:
FI ELD OF THE | NVENTION: The invention relates to inflatabl-e devices, such
as packers or bridge plugs, for use in subterranean wells. BRIEF '
DESCRI PTION OF THE PRIOR ART:  In the drilling, conpl et¥or & Shvex torsr =
operations of subterranean wells, if often becones desirable to isola(:}one
section of the well bore from another sectidn of the well bore. In such
event, a sealing tool, commonly referred to as a well packer, bridge plug,
or the like, is used. TRPEATARLEl 200LN WIIBH RIB EXPANSTONaBUPPAORTWI t h such
tool s which have varying configurations. One type of such well packer is an
inflatabl e well packer whi ch BACKGROUND |QF \RHE INVENBION: wire |ine, or the
like, and is sealingly engagable with the interior of casing set within the
well, or, if the well is not set with casing, with the interior well bore

wal |, by means_of application of well or other flujd under, pressure to
cause a tubul£E§£2§é§4255d¥§25§3£3§hd ﬁﬁﬁzﬁqXPQﬁﬁQQUfé%@tgﬁc ®bodi es are
typically reinforced wth_a reinforcing _sheat | C ' ' N, S red
around its extlé}ﬁl_oafe":a%\jp r%ﬁlv{'rﬁ?g_' n8&° aﬁorﬂﬁcg(ne\,@éa %éfr%%jﬁde%gr%gggﬁ' e?%r!;ent
which is the packiy éﬁgﬁggggéeaht%@?HB.Representat|ve of such

configurations can be patents assigned to

BRIEF DESCRIPTION OF THE PRIOR ART: In the drilling,

completion or workover operations of subterranean wells,
if often becomes desirablé to isoléte one section of thg
well bore from another section of the well bore. 1In
such event, a sealing tool, commonly referred to as a
well packer, bridge plug, or the like, is used. Those
skilled in the art are well fémiliar with such tools
which have varying configuratiohs.

One type of such well packer is an inflatable well
packer which is run in the well on tubing wire liné, or
the like, and is sealingly engagable with the interior
of casing set within the weil, ot, if the Vell_is not
-set with casing, with the interior well boré wall, by
means of application of well or other fluid under
pressure to cause a tubular elastic body to expand
radially 6utwardly. Such bodies are typically
reinforced with a reinforcing sheath which has, in turn,
secured around its exterior, approximate medial portion,
a hardened rubber element which is the packing
component, itself. Representative of such

configurations can be found in patents assigned to




2 Lynes, sInc., such.as .U S. Patent No. 3,604,732, and No. 3,837,947. In
recent years, sone i-nflatable tools have been provided in designs in which
the reinforcing ribs do not carry around their exterior the hardened rubber
packer compenent such that when the apparatus is inflated to set the device
within the well bore, the reinforcing conponent radially expands to act as
an anchor agai nst |ongitudi nal and/or rotational novenents of the apparatus .

in the well.. | Lywew, sted. coghibBUASt UOBS, PhteRRSNBEEB, Bound 3Rhaknbhdo.
inflation of the tubular elastic body will cause the reinforcing conponent
to radially exmeBpuesd7t hat the reinforcing conponent "kinks" as the ribs
nove outwardly such as do petals of a flower. Also, the inflation of
tubul ar el astic bodimwétentiugeauncveamei infkhtabhei sbodschhyp beenhe
reinforcing conponents such_that some of the reinforcing conponents may not
overlap as the proidedcinudestiany énewhinl theexeingpsaigaprhbswéen nofe
rei nforcing conponents. Wien this occurs, the tubular elastic body wll
becone vul ner afiaFEY ¥XRWRGgtRRIFUSKERTHAY BBeakpsAeppd; rupbey; paskes
between ribs during such actjo esul ti in a loss or decrease.in
"nflation pres@fEPRRRAT  fuch that when; Elie| AOPAFaEHE 181 SELAEEAI ERed by
the setting of the packer_at su gﬂ Qsjpiion 'ngi th k [ Ee
present invenH%ﬁ1i§?%H$%%f%ﬁ Y% ?ﬂ gﬁedgg e ﬁ?ebfgggg 5%?§8§8ﬁ$ y
providing an‘”ﬁﬁﬂﬁﬁﬁ@n@ngadially expands to act as an anchor against
: longitudinal and/or rotatiohal movements of the
o _
apparatus in the well. In many such configurations, it
has been found that the inflation of the tubular elastic
body will cause the reinforcing component to radially
expand such that the reinforcing component "kinks" as
-the ribs move outwardly such as do petals of a flower.
Also, the inflaﬁion of tubular elastic body ﬁill cause
uneven circumferential overlap of the reinforcing
components such:that some of the reinforcing components
may not overlap as the ribs move outwardly creating an
et extrusion gap between the reinforcing components. When
this occurs, the tubular elastic body will become
vulnerable to cutting extrusion and abrasion if it is
disposed between ribs during such'actioﬁ, resulting in a
loss or decrease in inflation pressure and, in turn, the
’ integrity of the seal estéblished by the setting of the
packer at such position within the well bore.
The present invention is directed toward an

abatement of such problem by providing an apparatus and

method wherein the expansion of the ribs is assisted by



net hod wherein the expansion of the.ribs is assisted By, «.3eneahs of' an
expansion control belt surrounding the exterior of the'ribs to conform
their radial expansion nmovenents. SUMMARY OF THE | NVENTI ON The present
i nvention provides an apparatus as clained in each of claims 1 to 8 and- a
met hod as clained in claim9. PREFERRED EMBODI MENT Apparatus formng a - -
preferred enhednacof R® expandioaalvontirolo keliustemoamekimgwttie on a t ubul ar

condui t. TheEbls BBY oo RS 1! LRI P thiet I1E20Y Unf ol _NOUSI N0
or cylindrical nmenber w th upper and I'ower collar nenbers. ans, such-as
t hreads, ar emVemeBEE.for securing the housing of the apparatus relative to

the conduit which carries thegonpaRS oF THEO INVENIEION AN el astoneric :
sealing elenent | s di spose *-Fﬁﬁgg'FﬁE’§7T'FT6TfﬁT'Tﬁé hqusi ng. Typically,
the apparatus vi FRePEBSPRY| AA¥CRYLOM, DEOVHEE AR, ARRARA LRy A8

| ongi t udi nal éyakmédndnngabht ofcclaimscdl tar 8. afdclaomethoteass cled nadvi ded
conpri si ng aiﬁeéiggmog |l ongitudinally extending rib-like menbers which are
radi al | y posTti 6ned around the housi hg and ext endi ng between the coll ar '
menbers. The anchoring nmeans nay extend fromone of the collar nenbers to

- the sealing pREFERRED EMBODIMENT |
Apparatus fbrming-a-preferred7embodiment is
introduceable into a subterranean well on a tubular
conduit. The well may be cased or uncased hole. The »
apparatus has a housing or cylindrical member with upper W
and lower cqlla:'members.- Means, such as threads, are
- provided for securing the housing of the apparatus
relative to the conduit which carries the apparatus into
the well. An elastomeric éealﬁ_.n’g' element is disposed
around the exterior of the housing. Typically, the
apparatus will also include an inner tubular elastic
body longitudinally extending_betwéen_thé collars.
Anchoring-méans are provided ¢6mprising a series of
longitudinally extending rib-like members which are
radially positioned_around the housing and extending
~ between the collar members. The anchoring means may
extend from one of the collar members to the sealing .
element, or may extend from each of the collars to the
sealing element. -Alternativeiy,-the anchoring means may
extend from each of the éollars through the sealing
element, or from each of the collars between the sealing
element and the tubular elastic body. The anchoring
means is outwardly flexibly movable from a first




el ement, -or may extend from each of the collars to the sealing el enent.
Al ternatively, the anchoring neans nmay extend from each of the collars
through the sealing element, or fromeach of the collars between the
seal i ng efewrent and the tubul ar el astic body. The anchoring neans is
outwardly flexibly novable froma first 4 getracted position during
running in of the apparatus into the well to a second expanded position

during sealing Qfeﬁmtaéwexfoﬁi_tﬁdntd\iﬂﬁ@enm{ilm{]qna@ﬁh@nénapﬁagaeﬁaent of
the apparatus at a location within the well to thereby resist at |east one

of I ongitudinal iand riietwellaltoy aeudrad axpdmied posi tisoat dhbhbhgl ocati on.
El astically expandabl e belt nmeans are carried around the exterior of the
anchori ng neans saad ime o dded dppassdms hel thifi dthe wekl afovnen¢hori sgent
at each of the collars, whereby upon inflation of the elastoneric el enent,
the belt nmeans ensagementd afadihe |apratdtimst e Yoeadtien nvl/eiventthe the
anchoring neans fromthe retracted to the expanding positions to abate_the

tendency of the¥&idhdd fdraReR® repiad A& lRashuiong of neengtiudinak and
abrastve, 2ct1 on LSl S S 368 Yol St e il 48080
on a tububar condui tp)L0,3 AW Rd d B Wsans' WAL 168 arouna
the exterior of the anchoring means and are spaced
between the inflatable elastomeric element at each of
the collars, whereby upon inflation of the elastomeric
element, the belt means expands and radially conforms
the flexing movement of the anchoring means from the
retracted to the expanding positions to abate the
tendency of the anchoring means to "kink" or cut or
otherwise cause abrasive action relative to the surface
and/or interior of the tubular elastic body and/or the
sealing element.

The apparatus.is run into the well on a tubular
conduit to a pre-determined location. Thereafter, an
inflation fluid is introduced into the apparatus in a
known manner to inflate the apparatus to cause the
anchoring means to radially expand outwardly whereby the
belt means conforms the flexing movement of the
anchoring means. Inflation is continued until the
elastomeric sealing element is sealingly engaged with
the interior wall of the well bore or, when casing has

been run, the internal diameter of the casing, to



L) »

i-nflation fluid is introduced into the gpparatus iR a Rnown, &anner sto*®
inflate the apparatus to cause the anchoring neans to radially expand
outwardly whereby the belt neans conforns he fl exi ng novenent of the,
anchori ng neans Inflation is continued un the el astoneric sealings

el ement is se d with th |nter| of t he mel boré or-'
when casi ng h g%% fﬂﬁfggﬁe°9ﬁt89ﬁ§#°ﬁlSﬁegéﬁ hg ronsAngthey 5 .
t hereby isol g 1€ poLt he wel | from another portion of the wel

BRI EF DESCRIﬂ#ﬁEﬁ?%? $§|£ﬁ§mﬁ$hks Fig. 1is a Iongltudlnally ext endi ng
sectional view showi ng the apparatus run into the well prior to the setting
action. Fig. 2 is aviewsimlar tQthat of. Fig. 1 show ng the apparatus as

it is being noved to its gREEePOBRECATPTTONR OF TREADRANZREGS! I ve view of the
el astic sealing elenent ana the belt nmeans 1n the positron of the tool as

shown in Fig. 1. fig. ¢ i a YoayitudihallyoekBahd®hgFeectionalll walewat i ng

the action of the tubular elastic body, the anchoring neans and the -belt

means as the ghowihg thecdpparabespeant inbosthenweblFpgio2 toESHE PTI ON OF

THE PREFERRED EMBODI MENT Wth reference to the dramnngs there is disclosed
setting action. _

Fig. 2 is a view similar tq that of Fig. 1 showing
the apparatus as it is being moved to its set position.

Rl

Fig. 3 is a perspective view of the elastic sealing o

‘element and the belt means in the position of the tool
as shown in Fig. 1.

Fig. 4 is a view similar to that of Fig. 3,
illustrating the action of the tubular elastic body, the
andhoring'means'ahd the belt ﬁééné_as the tool is moved
to the position shown in Fig. 2.

DESCRIPTION OF QQEIPREFERRED'EMBODIMENT

With reference to the drawings, there is disclosed

an apparatus positioned within]a well bore WB and

carried thereen:on“a'tUbular conduit TC. The apparatus v
is comprised of a cylindrical member, or mandrel, 100

togéther with an upper circumferentially extending

collar member 101 at its uppermost end and a companion
collaixlbz at its lowermost end. The top.collar 101, has
threads 104, for threadably engaging the apparatus to

members



an -apparatus positironed.within a well bore.WB and carried theraen on*a
tubul ar conduit TC .The apparatus is conprised of a cylindrical nenber, or
mandrel, 100 together with an upper circunferentially extending collar
menber 10Mwat its uppernost end and a conpanifon collar 102 at its | ower nost
end. The top collar 101, has threads 104, for threadably engaging the

appar at us t oextsnding a Gubulandicopduitynd. ar Addictiianaldy,Adthd itoml |y,
the top of -the mandrel 100 is al so threadably. engaged to the tubul ar
condui t connect Pénthe mendyedediOitodsi@dso thrandadly ergnraad thdhen series
of injection portiens 100c for comunicating inflation fluid during setting
of the appar at uSubgharn saaduid connesrion T @F iconnactdiany Q93 she sub

120. havi ng seal 12Qa ich sl.ides up the ndrel 100 t he apparatus_is
bei g set i ¢ hi MARREEROIO0 M8GnRas 808 LS8, a0 It o PILEARA PO
the mandrel -100_for securenent, to.,an.addi ti qual ti.Qn of .tubin dui t
or anot her tool .f°Ft °WF'P,’&8Fté'&?r é’é&lﬁg’qgﬁ‘p%g&'liﬁ ggmfl‘%ﬁ & éﬂzﬁ?pg?ét 8 may
be carried at t?gpbgggugost_end of the tubular conduit TC, and if there are
no ot her tools € carried into the well bore WB bel ow t he apparatus, the

threads 100b will nghebgoyasdcothlas’ 122 Wolrhaliheis attached to a seal
~ sub 120 ﬁaving seal 120a which slides up the mandrel 100
as the apparatus is being set within the well.

o Threads 100b are provided on the lower end of the
mandrel 100 for securement to an additional section of
tubing conduit or another tool.

.'It will, of course, be appreciated that the
apparatus may be carried at the lowermost end Qf the
tubular conduit TC, and if there are no other tools to
be carried into the well bore WB below the apparatus,
the threads iOOb will not be used. Alternatively, the
apparatus .may be disposed oﬁ t;e tubulaf conduit TC
between members thereof, such'that the threads 100a
‘secure the apparatus to the tubular conduit TC and a
tubular member of the conduit TC extends below the
apparﬁtus and is secured thereby at threads 100b.

Ardund the mandrel 100 is carried a longitudinally
extending tubular elastic body member 105 secured within
the upper coliar 101 at its uﬁpermost end'by means of an
upper securing ring 106 snﬁgly engagihg the body 105 in
combination with an upper lock ring member 109.



apparatus may be di sposed on the tubul ar conduit TC between, nenbers

t hereof, such that the threads 100a secure the apparatus to the tubul ar
conduit TC and a tubul ar menber of the conduit TC extends below the _
apparatus and is secured thereby at threads 100b. Around the mandrel4l00 is
carried a longitudinally extending tubulargelastic body nmenber 105 secured
within the upper collar 101 at its uppernost end by neans of an upper

securi ng i ng,; K80 3810\ohe AR AHbd % H8cke 10Re | LuBATRLNE1 RER:Y HoaR! upper

| ock ring nmenber -7 Likew se, the [owernost:-end -of the tubular

el astic body 1b@,51|ss s%QQiﬂéﬂjaﬂi its 1owernest énd by meaps ek a conpanion
| ower securing ring 107 juxtapositioning the lowernost end of the tubul ar

el astic body cbikpasiildn 1 owear lsweuring | eind 020 Dyjureaposi tibaihgwehel ock
ring 110. Inplaced circunferentially around the tubular elastic body 105 is
an anchor i nglosermobd8 ecawrf Sdte dfububae| ehestic 1084y 195 whilin the
anchoring neans 108 has its uppernbst end extending within the interior of
t he upper colloweri@pldar ddAhyl neans i 9f therbewvedylaekdriggod 18t her
conventi onal securlng means to the lock ring 109. = The | owernost end of the
anchoring neans Iowlagedh fdixcunkarentialy raxewnd nthe; spbylarhe Iomer

collar 102 and is |likew se affjixed to the Jower |ock 55”30110

anchoring nefhéstds Redyhdfy g pn anchoring means mprise °f

rib elements 1083.' As shown, the anchorlng means 1038
has its uppermost end extendlng withln the interior of S
the upper collar 101 and secured. relative thereto by
welding or other conventlonal securlng means to the lock
ring 109. The_lowe;moet end_oi the enchor;ng means 108
_is snugly seoﬁred.withinfthe iﬁferior of the lower
collar 102 and is_likewiee afgiied.to the lower lock
ring 110.. The anchoring meaoe 108 is shoWn'with a
sealing element 113 or "packex" lmpleoed_ln.the-medial
position of the anchoring means 108. .As shown, each of
the ribs 108 longltudlnelly exéeod.from the ioterior of R
the upper collar 101 to the lﬁterior of the 10We£ collar SJ
102 and through orlinterior'of the sealing element 113..
- It will be appreciated that the ribs 108a need not
be one continuous length and_could_be_oositioned.such
that they extend_fxom the upper oollef 101 to the
seallnglelement_11§ or, alternetively, from fhe lower
collar 102.to:the sealng element 113;lde§ending.upon the
anchoring and/o:.other objeotivee.to be served by

actuation of the means 108.



sealing elenment 113 .or - packer” inplaced in the nedLéI pésitroﬁ'of tte
anchoring neans 108.- As shown, ‘each of the ribs 108 | ongitudinally extend
fromthe interior of the upper collar 101 toghe interior of the |ower

col l ar 10%and through or interior of the sealing element 113. It will be

appreci ated ‘that thegwll cH&A t'&*@gf and could -
be positioned such ?ﬁ‘zﬂ l&t?‘ney eﬁﬁ%%nﬁqﬁh%%‘ %o ar éﬁﬁ% t he B
seal ing el enent ghlaPle HatWFIH MR YacddnPlidle e\ Fedidltladélrd® aRe
seal ng el ement 113, dependi ng upon the anchoring and/ or other objectives to
be served by aciwhabhowiQfl with@aimd tHe temphritiunms@nsourtered sddbingay
be formed of any suitable material to acconplish the results desired and
which will wthoparatilon tofhrilrentapparatnusuniditech cihe nepldpdraate WB.of The
apparatus within the well bore WB. The anchoring neans 108 is also a

rei nf orci ng sheanichbsd ngharetanisu|108 disasliso Bodeinforaing sheatfhrfdt ythe
formed of longitudinally extendings strips or ribs 108a which are of a

sui tabl e | engt htybuliaa ediastiod H&Swand d&c praferablap| farmed @f 102,

It will be noted that each of the longitudinally extending ribs 108a
ci rcunf erenti al fpngIEudipald v, gxhendt %Bf(?g'é’sy‘ﬂﬁ Thike H‘q{ﬁ‘a tfRi el (3% and

fge's{mﬁf [ ﬁggegg '&;‘s{ugg;fg‘bﬂ% b.hé;xg%r}xc %Y 'that Fhey exten UG hesh Shedt No£08
the collars 101, 102. It will be noted that each of the

longitudinally extending ribs 108a circumferentially
overlap an adjacent rib 108a. The width of the strips
and their arrangement in forming the anchoring means or
reinforcing sheath 108 is suchuthat each of the strips
will overlap the next adjacent strip when the inflatable
elastic body 105 is deflated and each strip will overlap
the next adjacent strip when the inflatable member 105
is inflated, thus forming the reinforcing sheath-like
structure at all times.

As discussed earlier, the -length of the ribs 108a
and their comparative thinness may result in a tendency
to "kink" during inflétion of the tubular elastic body
105 thus permitting the body 105 to come in between
respective rib members 108a, thus causihg punctures
within the elastic body 105 and a loss in the integrity
S " of the sealing element 113 as the inflation of the
apparatus. is adversely effected.

Depending upon the use for which the apparatus is



w ||l overlap the next adjacent strip when the ian%IaEIe-eLainc'body 105
Is deflated and each strip will overlap the next adjacént strip when the
i nflatabl e nenber 105 is inflated, thus fqgning t he reinforcing sheath-1ike-
structure at all tinmes. As discussed earli‘er, the length of the ribs«108a -

“hi1 At on of CPRE SN B HaRS ARORIRY (RE T FRE #&%M#"i&%“ﬁd.
: ol | i - i t hi
Che el astic BEAFLRsshnd dpd sdT THHra iRt Ml RO 5 e eront 113

as the inflapigReac, ' URAMAA U3 ain WA FiSRASlde Shiithn g ngi ng upon

the use for I ch the apparatus®rs cons terial  of

the ribs 108gag8%oke ol ihpiiegiaticde Yritil %1%@@%@% ﬁéé}%ﬁ@fﬂsor -

plastic, strips of plain woven fiberglass ma

i npregnat ed yiet plakias b Woven Rlydd, C s t¥iPsP DO s g1t st¥ed OV At FYHHN,
strips of spring steel, strips of nmetal, such as ordinary mld steel,

stai nl ess st o€l metalpt biichpasNord@inarylefida mtiesljbtstiditiless fdseDf ot her
plain or woven material, such as PTFE or other plastics, depending upon
t he pressur eoroothech permanenitdyaidesf camadlat watiexrital ,bastmifpsatetl. The
sealing elenment 113 is of known construction,
other plain or woven material, -such as PTFE or other
"plasticé;‘depéhding upon the preésﬁre to which the
inflatable apparatus ié'to'be-inflgted; | \;
The sealihg element 113 is of known construction,
and may be any hardened fuhher or other sealing
material, such as plastic, which is bonded or otherwise
permanently Sééurea_ardund the anchoring means 108.
"AS'SBown,'the apparatus contains upper and lower
donut shaped circumferentially extending belt members
'111, 112 reépecﬁiﬁély positioned adjacent the sealng
element 113 and between the upper and lower collar
members 101, 102. ' The belts 111, 112 should be formed
‘of a rubber or other élaSticized material which will
conform to the radial e#pansion of the rib members 108a
as the anchoring means 108 is flexed outwardly during
inflation of the tubular elastic body 165. By use of
the belt members 111, 112, the "kinking" of the ribs
108a is resisted to permit conformed and uniform radial

outward expansion of the ribs 120 without cutting or
tearing into the elastic body 105.



o.

and “may be any har dened-rubber or other .sealing naterral * such as pPastlc
which is bonded or otherw se pernmanently secured around the anchori ng neans
108. As s own, the apparatus contains upper aﬂg | ower donut shaped
circunfere |aIIy extending belt nmenbers 111 12 respectively positioned .

adj acent the seal ng el nt. 113 nd bet ween t he upper and | ower coll ar -
menbers 101, 102. e}tﬂ'}‘i}% nYs: °‘iﬁ’21%'hokﬁo¢§)en?5r%%°%‘faﬁ¥r%ﬁtr the other .

_ﬁé;;é—‘r;" 1833”2‘%‘1{#3 N CEASE RS RIS e #4"&&%%%%@%8??& i%“elrl'lb
I1?2, at Ih(cam"lc<)| nLl ng 9@‘?[&%@ iggé; ] sg?em e?ﬁ)fgpﬁér mF?Pgo% %nrame'gagn

i f di al
"Dto the ol ot SHLEY ALUPAEL M b A Jdatt 4€ hdt Pkl eLh alng | chEST N9
that the belts Lhbhokihd el erbgmastie "%elts%twﬁf%é%ﬂéﬁﬁédﬂ?’

and the respective collars 101, 102. The 112 may be pl aced at
any position al g adentd Y el 41F Pei i) Dhdtttheed EHE A VingV élemént

posi ti oned adjacent t he nedi al point between the sealing elenment 113 and
t he respective ddlld andlkhe hidkpekdtel vaeldal vy 10 ,plHe22d on the tool in any
desired nunber and nmay be positioned thereon as desired. The
The belts may be placed on the tool in any desired
number and may be positioned'thereon as desired. The
N construction, number and location of the belts 111, 112
should be such that they will not adversely affect the
integrity of the seal provided by the sealing element
113 with the well bore WB.

During setting, the ribs may expand sufficient to
provide anchoring contact with the well bore, although
the view depicted in Fig. 2 does not illustrate such
ribs completed exeended to such position.

During the setting of the apparatus, fluid will be
introduceé through the tubular ‘elastic body 105 in a
known manner. The belts 111, 112, urge the anchoring
means 108 into the retracted, or running position as
shown in Fig. 1, while expansion of the tubular elasﬁic
body 105 urges the anchoring means 108 outwardly. The
combination of these two forces assist the anchoring
means 108 during the setting procedure such that the

ribs 108a will not flex 6: bend and are thereby
supported to prevent "kinking", ie. a flexing or bending



construction, number and |ocation of.the belts 111* 1192 showed be.such that
they will not adversely affect the integrity of the seal pr.ovided by the
sealing elenent 113 with the well bore WB.,L During setting, the ribs npy -
expand sufficient to provide anchoring corkbict with the well bor e,  ast hough
the view depicted in Fig. 2 does not illustrate such ribs conpleted

extended to 8G&A R Ihiich, ingludes wane axiiadg ratatiom b rehesri®| uid Wil .
i R ik 0 A SR AT
205 ur gos- ¢ nEoanzash Asnebue Gl St R o Hod BLRMed 51 hose rno
that tho ri beapS, B eTe 3 EAhe Shdlydeion 10 vl B ST PoC
prevent "KinighRdmatiely Feish@tity Am REPINMEure bk addien Which incl udes

some axial rotation of the rib 108a which mght calse the tubular elastic
body 105 to be upaefoughb @héedhvientiBTiNNeS b duybRivkd ath tesme!se a
hole or slight inflection in the body 105 ultinmately resulting in a
puncture or be€akpestitfiedlenbodimentst whidmnaresetdctoxytibah idet£eils of
speci fi ed enbodi nents which are set forth in detail, .

it should be understood that this is by illustration

‘only and that the invention is not 'nec_z"e_sarily limited

thereto, since alternative embodiments and operating \J

techniques will 'become'-a-pparent_ to those ék_illed in the
art in view of thé':'disclosure.' ',Accordinglyl
modifications are contemplated which can be made without

~ departing from the scope of the invention as claimed.

%



it shoul d be understood that this is by illustratien-only and tfiat""t he

i nvention is not necessarily limted thereto, since alternative enbodi nents
and operating techniques will becone apparent to those skilled in the art
in view okt he disclosure. Accordingly, nndi&écations are cont enpl at ed

whi ch can be made w t hout departing fromthe*Scope of the invention as

cl ai med. 12 Clajnms 1. Apparatus. for introduction into subterranean wel |
on a conduit, &M% ing: (a) a cylindrical nenber carrying, or carried by,
upper and |l ower collar nmenbers; (b) neans for securing said cylindrical
menber relative to said conduit; (c) inflatable anchoring neans conpri sing

L T AR B R R 8

said cylindrical et ween sai er s —and

outwardly fl exiply,s@ygp! & i &y st retracted position during running
i‘n of said app5$aﬁﬁs |ntb %éﬁéﬁ%éh%éto a second expanded position upon

inflation of said apgjodid¢l {REPScAL hofbeet EaRPyPhgsabe BAR2LaRUDYM thin
said well, for anchoring engagenent of said apparatus at a |location within

said well to thgysdy 468 DéweépNgolldi naémbegdspr rotati onal novenents of
said apparatus at said |ocation;

(b) means for securing said cylindrical member
relative to said conduit;

(c) inflatable anchoring means comprising a series
of longitudinaliy extending rib members radially
positioned around said cylindrical member and extending
between said collar members and outwardly flexibly
movable from a first retracted'position during running
in of said apparatus into said well to 5 second expanded
position upon inflation of said anchoring means during
sefting of said apparatus within said well, for
anchoring engagement of said. apparatus at a location
within said well to thereby resist longitudinal and/or
k;f rotational movements of said apparatus at said iocation;

(d) elastically expandable sealing means disposed
around said anchoring means'and between said collar
members; and |

(e) elastically ekpandable belt means carried around
the exterior of said anchoring means and spaced between
said sealing means and éadh of said collars, wheréby
upon inflation of said anchoring.means, the belt means

expands and radially conforms to

A



4.

{d) elastlcally expandabl e seal i ng neans dlsposedlafound.Sard.antnorhng
means and between said collar nenbers; and (e) elastically.expandabl e belt
-means carried around the exterior of sai d anchoring neans and spaced-

bet ween sai d sealing neans and each of saixBcollars, whereby upon iné ation
of said anchoring neans, the belt neans expands and radially conforns to-

13 the flexi MheMFiAEMNg Hoveiert) SO HEHY diatvridg Médws re-6mctREe to the .
expanded positions. 2. The apparatus of Caim 1l wherein the anchoring

means conpri setracted &v whd xpamied migitionsl. Apparatus for

I ntroduction into a subterranean well on a conduit, conprising: (a) a
cylindrical nenber carrying, or carried by, upper and |ower collar menmbers;
(b) means for securing said cylindrical nenber relative to said conduit;

(c) an inflatabl @ el §he @pnagatus (% Hain & stharein the anchoringaid
cylindrical nenber; (d) anchoring neans conprising a series of
IongltudlnaIF?aeﬁtQQMRﬁ&ﬁQQJﬁnﬁﬁﬁ%§§rQﬁMQBﬂ ﬂﬁiﬁil%ﬁﬁip%ﬂound said
cylindrical menber and said elastic elenent and extending fromat |east one
of said collar menbers and outwardly flexibly movable froma first

retracted 3. Apparatus for introduction into a subterranean '

well on a conduit, comprising.

(a) a cylindrical member carrying. or carried by,
upper and lower collar members, _ _ _ \u)_

(b) means for securing said cylindrical member
relative_to said_conduit,_. ‘e, o

(c) an inflatable elastic.element disposed around
the exterior of said cylindrical member; |

(@) anchoring means comprising a series of
longitudinally extending rib members_radially positioned
around said cylindrical member and_said'elastic element
and extending from at least.one of said.collar members
and outwardly’ flexibly movahle from a first retracted
position during running in of said apparatus into said
well to a second expanded position during setting of
said apparatus within said well, for anchoring
engagement of said apparatus aé a location within said
well to thereby resist longitudinal and/or rotational
movements of said apparatus at said location, and

(e) elastically_expandable belt means carried around

the exterior of said anchoring means, whereby upon

(L



position during rumning-in of said apparatus into saitd wel| 0 @.second .
expanded position during'setting of said apparatus within said well, for
anchoring engagenent of said apparatus at a location within said well to
t her eby r 6% st | ongi t udi nal and/ or rotati onal'4ovenents of said appar at us

at said location; and,(e) elastically expandable belt neans carried around- -
the exterior of iB841@3tiR8h0f sgifealsstiiccedipmanton the helithmeansn of said

moverent of tnceXREAGR: ARATEANG Ahidn AR, Se LRI RARRRRI Of
positions. 4. The appatatus of I .3 rein.the ori neans

Bonpr i ses a ser EBe” BRCPRRA g meaed, Fedn' 13 e de 0 W L Biibnaeq,
into a subterragggg wghk on a conduit, conprising: (a) a cylindrical nenmber
carrying, or ca rlea y, upper and |ower collar nenbers; (b) neans for

sécuring said cylindrical nenber relative to said conduit; (c) an
i nflatabl e el astic el enent di sposed around the exterior of said cylindrical

nenber; (d) anchori egenapparaeus’ oF tlalms S wherein VY AHEHGYing Sdaiyli ng
rib nmenbers arranged around said elastic elenent and outwardly flexibly
movabl e from comprises a series of thin metal strips.

S. Apparatus for introduction-into a subterranean well
v on a condﬁit, comprising:

(a) a cylindrical member carrying, or carried by,
upper and lower collar members;

(b) means for securing said cylindrical member
relative to said conduit;

(c) an inflatable elastic element disposed around
the exterior of said cylindrical member;

(d) anchoring means comprising a series of
longitudinally extending rib members arranged around
said elastic element and outwardly flexibly movable from
a first retracted position during running in of said
apparatus into said well to a second expanded position
during setting of said apparatus within said well, for
anchoring engagement of said apparatus ét a location
within said well to thereby resist longitudinal and/or
rotational movements of said apparatus at said location;
and

(e) elastically expandabie belt means carried

around the exterior of said anchoring means whereby upon

.
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.a first retracted position during running in of said &ppatats inio said
well to a second expanded position during setting of said apparatus within
.said well, for anchoring engagenent of sagﬁ apparatus at a location-within
said well to thereby resist Iongitudinal d/ or rotational movemnment*s? of-

iZ'frlf. Zﬁpiﬁﬁy’&ﬁﬁé‘i?@_ BAL f°§ﬁFE§ﬁ EhameRE hbanbokte ”d:sﬁ'a%gg?x: ltsli-fea”.s
conf orms. a1 TEhEL LR AEREPERh b RLREhagRRRARERETBE R, 7T ol el 1o

the eXpa”dequEE%éiR Smegn?T?ﬁoﬁpEﬁéa%Héfr%tghagg‘ikghQQ h%d% a”Chor'”g

means conprises a series o ps par at us oz
‘|ntroductlcikéggfigﬁiubterranean wel | on a conduit, conpr|5|ng. (a) upper

and | ower c ers; (b) means for securing said apparatus relative to
said conduit; (c) an inner tubular elastic body longitudinally extending - #
between said collars; (d) an elastoneric sealing el enment di sposed around

tpe exterior of saldmﬁéaspparbady ofe¢18ﬂﬁh5rWhﬂrﬁﬁﬁnthQOEﬁbh%uﬁ@ga series
o]
- means comprises a series of thin metal strips.

7. -Aéparatus_for introduction into a subterranean
well 6h a conduit, comprising: o | _ | ' g;)
- (a) upper and lower collar members;
(b) means_for éecuring said apparatus relative to
said conduit; | _
(c) an inﬁer tubular elastic body 1ongitudinallj
extending between said collars; .
(d) an elastomeric sealing element disposed around
the exterior of said elastic body;
(o) anchoring means comprising a series of
longitudinally. extending rib membefs.radially positioned
around said elastic body and extending from at least one ~
of said collar members to said elastomeric sealing
"element and outwardly flexibly movable . from a first
retracted position during running in of éaid apparatus
into said well to a second expanded_position'during
setting of said apparatus within said;well_for anchoring
engagemént of'said apparatus ﬁt a lbéation within said

well to thereby resist longitudinal and/or

Tk c L M s *



| ongi tudinally extending rib nenbers radially positiénéds areuntssai’ds

el astic body and ext.endi'ng from at | east one of said collar nenbers to said
el astonmeric sealing elenent and outwardly flgxibly novable froma first
retract edkgosi tion during running in of saidlépparatus into said well to a
second expanded position during setting of said apparatus within said well" -
for anchoring &R}AfERMRL JoCementh RFf Aakd APRaratys i ah SRt} hosatyone | -
to thereby resist_ | ongitudinal and/or 16 rotational novenents of said
apparatus at s&M | ocation; -and (f) elastically expandable belt mneans

Sir 2%:63 Mner el st BAAP el B AR LS S ey S%’%f’a#%f?ﬂs%ﬁ%ﬁéi o
expanded posi ¢ 1o Gty € T4 e tng RRA B0 Moof " e
apparatus of Cigigfat WIe'dd bddl AR d1Hs ERSBodPITERS Be e SRS Of thi N

metal strips. sealing a portion of a“subterranean we .
conprising the Ofand adiPp| ddKEciing ehd ORL LA mePéhert CORUI
having affixed tRhereon a sealing apparatus, said sealing apparatus
conpri sing: the anchoring means from the retracted to the expanded
positions and resists cutting of said tubular elastic

body.

8. The apparatus of Claim 7 wherein the anchoring

means comprises a series of thin metal strips.

9. Method of sealing a portion of a subterranean
well, comprising the steps of:

(1) assembling at the top of the well a conduit
having affixed thereon a sealing apparatus, said sealing
apparatus comprising:

(a) upper and lower collar members;

(b) meaﬁs for securing said apparatus relative to
said conduit;

(¢) an inner tubular elastic body longitudinally
extending between said collars;

(@) an élastomeric.sealing element disposed around
the exterior of said elastic body;

(e) anchoring means compriiing a series of

longitudinally extending rib meﬁbers radially positioned
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~(a) upper and |lower collar menbers; .(b) neans for 2sec@rind. $& d agpdr.at us
relative to said conduit; (c) an inner tubular elastic~ body |ongitudinally
extendi ng between said collars; (d) an elastoneric sealing el enment disposed
around the exterior of said elastic body; 1(e) anchoring nmeans conprisd ng a
series of longitudinally extending rib nenbers radially positioned - 17 -
around sai d aksfhticsatdye2astixt dodiynand extendiedsifrore atf lwEst cond ar-
-menbers to said elastoneric sealing elenent and outwardly flexibly novabl e
froma f|rstofesaadtedlbe$|manbeﬁartngsadﬂneﬁ98¢nmu&i$ma$&%#ngeﬂus into
said well to a second expanded position during setting of said apparatus
within said ebementr aaﬂcnmtwn dgﬂg:fé@ﬂ‘éﬂ?ﬂ-mﬂ@&meapfmﬂhtﬂjsﬁanﬂa | ocati on
within said well to therebiére5|st | ongi t udi nal and/or rotatlonal novenent s

of said appa¥FaFrackedsregirden: Ayxi ngn&'“PF‘)‘-”@l & ofaal S APRARMIUS bel t-

i lat i on of tBEPGERACHSLEALE, & BEGP™ ah%p%&ﬁe%g%&% B ol al 1y

oo e B PACREC AR e DR BRI O B
engagement of said apparatus at a location within said -
well to thereby-resist longitudinal and/or rotational
.movements of said apparatus at said location; and

(f) elastically eipandable belt meané carried around Q;j
the exterior of said anchoring means'whereby, upon
inflation of said inner elastic 5ody, the belt means
expands and radially conforms the flexing movement of
the anchofing'ﬁeans from the retracted to the expanded
positions and resists cutting of said tubular elastic
body:; |

(2) running said apparatus on said conduit within
said well to a pre-dete:minable position within said
well;

(3) ‘actuating said sealing apparatus by introduction
of fluid to'expand said tubular elastic body whereby the
belt means expands to radially conform the flexing
movement of the anchoring'means from the retracted to
the expanded positions to ancher the apparatﬁs to resist
longitudiﬁal'and/or'rbtational movéments'of'said

apparatus, and said-elastomeric'sealing eélement is
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(2) running said apparatus on said conduit , within said well to a
pre-determ nabl e position within said well; (3) actuating said sealing
apparatus- by introduction of fluid to expand said tubul ar el astic body
wher eby tke belt neans expands to radially conformthe flexing novenent of
t he anchoring neans fromthe retracted to thggexpanded positions to anchor
the apparatus to resist longitudinal and/or rotational noverments of said
apparatus, and £414egi PRLOPBELE1582LLIALPLEER! shid well bz8Cak Bas

posi tion relative fo sal bore at - sai posi tion. paratus for

i ntroduction ing@sfrHeR! erranean well on a conduit, substantially as
described with reference to, and as shown in, the acconpanyi ng draw ngs.
11. A nmethod of sealing a portion of a subt er r anean wel |, substantially as
descrlbed with reference to the acconpanyi ng draw ngs.

: 10. Apparatus for introduction into a subterranean

well on a conduit, substantially as described with

reference to, and as shown in, the acdompanying drawings.

11, A method of sealing a portion of a subterranean
well, substantially as described with reference to the

accompanying drawings.
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